PROPOSITION 1. Let L be a Lie algebra such that L f is nilpotent. Then the following are equivalent:
(1) φ(L) = 0.
(2) N(L) -S(L) and N(L) is complemented by a subalgebra. (3) U is abelian, is a semi-simple L-module and is complemented by a subalgebra. Under these conditions, Cartan subalgebras of L are exactly those subalgebras complementary to U.
Proof. Assume (1) holds. Nilpotency of 1/ implies φ(L) Ξ2 L" 9 so L' is abelian and may be regarded as an L/L'-module. We may assume L' = X0 V p9 V p indecomposable L/L'-submodules. If M is a maximal subalgebra of L and if V p g£ Λf, then M Π V p is an ideal of L. If S is an L/Z/-submodule of V p properly contained between Mp\V P and V p , then M + S is a subalgebra of L properly contained between M and L, contradicting the maximality of M. Therefore M contains all maximal submodules of V p for each p. Then φ(L) = 0 implies the intersection of all maximal submodules of V P is zero for each p. If V l9 , V s are maximal submodules of V P with V x Π Π V s = 0 and are minimal with respect to this property, we have V -V 2 Π V s Φ 0 and VΠ VΊ -0 so that 7©^= V P , contradicting indecomposability. Therefore each V P is irreducible and U is a completely reducible L/Z/-module and is also a completely reducible L-module. Since L is solvable it contains Cartan subalgebras by Theorem 3 of [1] . Let H be a Cartan subalgebra of L and let L Q and L t be the Fitting null and one component of L with respect to H. Assume (2) holds and proceed by induction on the dimension of
It follows that L is the Lie algebra direct sum of M and A. Since M inherits the condition (2), M satisfies (3) by induction. It now follows that L also satisfies (3).
Assume (3) holds. Then U is a sum of minimal ideals of L, which we denote by A 19 , A k , and L = U + H, H a subalgebra of L. Since H' £ iϊnl/ = 0, H is abelian. One sees that 1/ = [I/, H) and, con-
It follows that iϊ is its own normalizer, hence is a Cartan subalgebra of L. Now iϊ + A 1 + 4-A; + + A k is a maximal subalgebra of L since any containing algebra has a nonzero projection on Ai which is ad H stable, hence equal to A«. Therefore φ(L) £ iϊ and 0(L) £ ' = 0. Hence (1) holds.
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That complements to U are Cartan subalgebras is shown in (3) implies (1) . That Cartan subalgebras are complements to 1/ is shown in (1) implies (2) . This completes the proof of Proposition 1.
Since L acts completely reducibly on U and U is abelian, H acts completely reducibly on U. Then, since H is abelian, HΓ\M acts completely reducibly on Z/, hence so does M. 
Let C be a Cartan subalgebra of M. By Lemma 4 of [1] ,.C is a Cartan subalgebra of L. If L is a solvable Lie algebra it has been shown in [2] that φ(L) is an ideal of L. We look for a condition on the subalgebras of L/ψ(L) which are necessary and sufficient that Leϊ. In order to do this the following concept is introduced.
We shall say that a Lie algebra L is the reduced partial sum of an ideal A and a subalgebra 
Proof. Since inΰg φ(B), AΠΦ(B) = Af]B. Since L/A ~ A+• B/A ~ B/A n B, φ(L/A) ~ φ(B/A n B) ~ φ(B)/A nB = φ(B)/A f) φ(B) Ã PROPOSITION 2. Tfce following are equivalent for the Lie algebra L:
(
Proof. Let L satisfy (1) and let π:
and let TF be the subalgebra of L which contains φ(L) and corresponds to W. Since L satisfies (1) 
S Φ(L) + S. Since S S ^(^) + S and cc e Γn JBΓc Γ S ^W + S, iΓ =
Combining Proposition 2 and Theorem 1 we have THEOREM 2. Lei L be a Lie algebra such that U is nilpotent. Then LeX. THEOREM 
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Then T(φ(L)) = Φ(T(L)).
Proof. T{φ(L)) is always contained in ψ(T(L))
by Proposition 1 in [6] . If N = kernel T £ Φ(L), then equality holds by Proposition 2 in [6] Proof. Let T be the Lie homomorphism from L into the derivation algebra of K given by T(x) -ad x restricted to K for each xe L.
Then ^(Ad* (L)) = Φ{T(L)) = T(φ(L)) = Ad* (φ{L)) ~ φ(L)/Z φa) (K) = φ(L)/(Z(K)f)φ(L))~(φ(L) + Z(K))/Z(K). If φ(L) + Z(K) = K, then Ad κ (K)^K/Z(K) = (φ(L) + Z(K))/Z(K)~φ(Ad κ (L)). If φ(L) + Z(K)c K, then Ad,, (K) ~ K/Z(K)^>(φ(L) + Z(K))/Z(K) = φ{Ad κ (L)).
